Object. For anterior communicating artery (ACoA) aneurysms, endovascular coil embolization constitutes a safe alternative therapeutic procedure to microsurgical clip occlusion. The authors' aim in this study was to evaluate the quality of life (QOL), cognitive function, and brain structure damage after the treatment of ruptured ACoA an eurysms in a group of patients who underwent microsurgical clipping (36 patients) compared with a reference group who underwent endovascular coiling (14 patients).
T he ACoA is the most common location of cerebral aneurysms and accounts for as many as 36% of an eurysms. 6 Among patients admitted to the hospital in good clinical status, 80% have attained favorable re sults. 46 Nevertheless, as many as 46% of survivors after SAH may experience cognitive dysfunction, 6, 55 and 62% of patients with a GOS score of 1 may suffer cognitive impairment. 29 During the past decade, there have been many studies reporting functional evaluation (that is, cognitive function or QOL) after SAH. However, most of these studies did not take aneurysm location into con sideration, 9, 11, 25, 26, 30, 37, 40, 44, 45, 47, 52 or rarely did they focus on the ACoA. 4, 5, 10, 18, 19 For this location, essentially verbal memory, executive functions, and QOL are affected.
Currently, endovascular coil embolization appears to be a safe alternative to microsurgical clip occlusion 37, 38 in treating aneurysms with a morphological configuration Quality of life and brain damage after microsurgical clip occlusion or endovascular coil embolization for ruptured anterior communicating artery aneurysms: neuropsychological assessment that predisposes them to coiling. Coiling is associated with less morbidity than clipping. The results regarding cogni tive function remain limited, and the studies analyzing the cognitive results according to the treatment procedure are rare. 10, 18, 25 The authors of these studies have reported more favorable cognitive outcomes after endovascular treatment without taking into account the aneurysm location. Thus, our series provides a unique opportunity to evaluate the cognitive outcome for the ACoA location depending on the aneurysm exclusion procedure. Moreover, the assessment of brain structural damage related to the approach to ACoA aneurysms has been rarely evaluated using MR imaging. In fact, only this type of examination is useful to analyze the frontobasal cortex despite clip or coil artifacts. 39 The aim of our study was to evaluate the functional outcome, QOL, behavioral troubles, cognitive functions, and brain structure damage after ruptured ACoA aneu rysm treatment in a group of patients who underwent mi crosurgical clipping (36 patients) . We compared the find ings in this group with a reference group who underwent endovascular coiling (14 patients).
Methods

Study Design
This longitudinal prospective study included consec utive patients with ruptured ACoA aneurysms who were admitted to the neurosurgery department during a 4year period. The primary objective was to determine whether the functional outcome and QOL after ACoA aneurysm treatment differed regarding the procedure of exclusion. The second objective was to determine whether a differ ence existed between the 2 procedures for this location regarding neuropsychological outcome and structural brain damage evaluated using MR imaging. Outcomes were evaluated in collaboration with the Departments of Neurology and Neuroradiology by independent observers who did not participate in treating these patients.
Patient Population
The inclusion criteria were as follows: 1) consecutive patients admitted to Rouen University Hospital between January 2001 and December 2004; 2) SAH secondary to ruptured ACoA aneurysm confirmed by CT scanning and then by CT angiography or digital subtraction angiogra phy; 3) early treatment of ruptured ACoA aneurysm by clipping or coiling; 4) functional recovery allowing the patient to participate in the comprehensive neuropsycho logical battery of tests (favorable GOS 33 (12) , addic tion (7), previous neurological or psychiatric history (6), or lost to followup (3) .
A total of 50 consecutive patients were included in this study. The patients were divided into 2 groups: the microsurgical clipping group (36 patients) and the endo vascular coiling group (14 patients), which constituted the reference group. The baseline characteristics of the 50 patients are shown in Table 1 . Sociodemographic char acteristics were identical in the groups with regard to the median age, sex ratio, educational level, and occupational activity. Clinical presentation, bleeding severity on the CT scan, sac size, and mean treatment timing were simi lar in both groups.
Additional sociodemographic data were recorded such as age, sex, handedness, educational level (9 years, 11 years, 13 years, and university), and occupational status (unskilled worker, skilled worker, administrative worker, homemaker, and other). 32 At admission, the clinical status of patients was graded according to the Hunt and Hess clas sification 28 and the severity of SAH on CT scan according to the Fisher scale. 16 Based on CT angiography or digital subtraction angiography findings, the aneurysm sac was analyzed for size (≤ 5 mm and > 5 mm) and projection as previously reported 46 (Type 1 in front of pericallosal arter ies and Type 2 behind this axis).
Management of SAH and Aneurysm Exclusion
All patients underwent routine medical treatment for SAH, which included calcium antagonist and monitoring by daily transcranial Doppler, fluid balance and hydration, anticonvulsants, deep venous thrombosis prophylaxis, pain therapy, and postoperative hypervolemia. 55 The aneurysm treatment was carried out at an early stage, that is, within 72 hours after aneurysm rupture. The choice between microsurgical clipping or endovas cular coiling was collaboratively discussed by the neu rovascular team comprising interventional radiologists and neurosurgeons. The optimal method of aneurysm treatment on a patienttopatient basis was proposed to the patient and relatives after discussion. As previously reported, 46 for the treatment of Type 1 ACoA aneurysms microsurgical clipping (performed by F.P., O.L., and P.F.) was routinely proposed and for Type 2, coiling was ini tially proposed (performed by E.T., E.C.). This latter type of aneurysm is located close to the perforating arteries.
The following microsurgical procedures and events were recorded: resection of parts of the gyrus rectus, dif ficulties of aneurysm dissection, intraoperative rupture, temporary clipping, and operative duration. For each pa tient, CT scanning and followup angiography were rou tinely performed on the 10th postoperative day to evalu ate the quality of treatment.
Regarding the side of the microsurgical approach, it was qualified as dominant or nondominant according to handedness. We considered it dominant when the subfron tal approach was contralateral to handedness. Nondominant qualified an ipsilateral approach to the handedness. Aneu rysms were normally clipped via a nondominant approach, and the dominant approach was used only when the aneu rysm neck was more easily accessible from this side.
Functional and QOL Assessment
The functional outcome was analyzed by the neuro psychologist (S.B.), who was blinded to the aneurysm exclu sion procedure, by using the mRS. 60 Regarding QOL, the pa tients evaluated their own capacity to reintegrate into a normal daily life by using the Reintegration to Normal Living (RNL) Index. 61 This 11point scale was chosen to assess patient's reintegration into normal social activities including recreation, movement in the community, and in teractions in the family or other relationships by a self questionnaire. Scores were scaled from 0 to 99 considering 99 as no impairment, 80-98 mild impairment, 61- Test performance was considered as pathological when the score was lower than the 5th percentile according to nor mative data adjusted for age, sex, and education level. The executive functions were evaluated using the frontal assessment battery 15 and the GREFEX protocol 22 to evaluate executive functions assessing response inhibi tion, rules detection, set maintenance, shifting planning, and information generation. 21 The GREFEX protocol in cluded literal and categorical fluency, 8 WCST
43
, the Trail making test 57 (TMT), the Stroop task, 54 the Baddeley 2 dual task, and the Brixton test. 7 For all executive tests, norma tive data obtained from GREFEX 22 were used. A deficit of executive functions was considered when at least 2 per formances were pathological among TMT (Part B), Stroop tasks (number of errors at interference part) and the dual task of Baddeley, verbal fluency (literal and/or categorical), and WCST (number of repetitions).
An inventory of behavioral dysexecutive syndrome (ISDC) was based on the semistructured interrogation of a relative regarding an estimated 12 categories of behav ior 21 withdrawal, euphoria, irritability, hyperactivity with dis tractibility or disinhibition, perseverances, environmental dependency, anosognosia, confabulations, and acquired disorders of social or sexual conduct. A behavioral dys function was considered when the product of frequency by severity (that is, the slowing down in each category) was > 5 for ≥1 category.
Brain Damage on MR Imaging
In all the patients, MR imaging studies of the brain were obtained using a 1.5T imager at a median of 22.5 months (range 10-72 months) after SAH. The standard im aging protocol consisted of axial FLAIR images 5 mm in width (TR 9620 msec, TE 106 msec, matrix 256 × 256), axial T2weighted images 2 mm in width (TR 6000 msec, TE 136 msec, matrix 256 × 256), and axial T1weighted consecutive images 2.5 mm in width (TR 534 msec, TE 140 msec, matrix 256 × 256). Moreover, on T2weighted imag es coronal slides were centered on the frontal and temporal areas. The lesion extent was transferred to the appropriate reference section of the Talairach atlas corresponding to the area immediately anterior to the optic chiasma.
An experienced neuroradiologist (E.G.) and neurolo gist (O.G.) who were blinded to the patient's clinical course, analyzed the results of neuropsychological tests and QOL. Two types of abnormality were evaluated: 1) White mat ter abnormalities were scored according to Fazekas criteria using a 4point scale (0, normal; 1, mild; 2, moderate; and 3, severe) at the level of the periventricular area.
2) The lesions of focal encephalomalacia appearing as a high sig nal on T2weighted and low signal on T1weighted images were counted. The areas routinely analyzed according to the Talairach atlas 56 were as follows: frontobasal, inferior and superior frontomedial, superior frontal gyrus, medium frontal gyrus, inferior frontal gyrus, insula, ventral stria tum, caudate nucleus, putamen, pallidum, internal capsule (anterior arm, genu, posterior arm), thalamus, ovale cen trum (anterior and posterior), external temporal gyri, inter nal temporal lobe (T4 and T5), parietal and occipital lobe. They were classified as secondary to the hemorrhagic event (hyposignal on T2weighted images overlying the initial intraparenchymatous hematoma), infarction (new lesion at a distance from the dissected area), or surgical damage (re lated to surgical approach and aneurysm dissection).
Statistical Analysis
Descriptive statistics were performed using JMP (version 6.0.3, SAS Institute, Inc.). Quantitative variables (age, treatment timing, operative duration, behavioral ex ecutive deficit, RNL index, and number of lesions per pa tient on MR imaging) considered as numeric continuous variables were expressed as the mean ± SD and compared using the Student ttest. For each neuropsychological test, the scores were reported in terms of median with extreme range. Moreover, for each test the proportion of patients with pathological scores or deficits was recorded and ex pressed as nominal data. Qualitative variables (sex ratio, educational level, occupational level, Hunt and Hess clas sification, fundus direction, aneurysm size, intraoperative events, morphological results, GOS outcome, global ef ficiency test, anxiety and depression, memory, cognitive functions, mRS score, QOL, and lesions on MR imag ing) were compared according to a variable (treatmentmicrosurgical exclusion or endovascular occlusion) using contingency table with Pearson chisquare or Fisher exact tests for small samples. Data were recorded using 95% confidence intervals. Significance was assigned at a value of probability level < 0.05.
Results
Intraoperative Events
Regarding the microsurgical clipping group, some intraoperative events are reported in Table 1 . The follow ing differences between the 2 groups were observed: 1) Any Type 1 ACoA aneurysm was treated by endovascu lar coiling; 2) The proportion of aneurysm residue (neck remnant in all cases) increased after endovascular coiling without significant difference (p = 0.11); 3) Rebleeding occurred in 1 patient after endovascular coiling.
Functional Outcome and QOL
The distribution of patients in the distinct categories of the mRS was not different between groups (p = 0.19). As detailed in Table 2 , 72.2% of patients in the micro surgical clipping group and 42.9% from the endovascular coiling group had mRS scores of 0-1.
Regarding the evaluation of QOL, the mean score for the RNL index was similar in microsurgical clipping and endovascular coiling groups (85.4 and 83.4, respec tively). The distribution in each category of impairment (none, mild, moderate, and severe) was similar between the groups.
Neuropsychological Evaluation
As shown in Table 2 , median values for global effi ciency and language tests and the proportion of patients with deficits were comparable between the groups. Patho logical anxiety and depression were also observed in the same proportion.
Regarding memory, verbal memory was more fre quently altered in the microsurgical clipping group and the difference was considered significant (p = 0.055). This result was due to the high proportion of deficit for delayed free and total recall in the microsurgical clipping group (41.7 and 38.9%, respectively). Regarding visual memory (Doors test) the proportion of deficit was higher in the endovascular coiling group, but no significance was observed.
The executive functions are reported in Table 3 . The median score of each executive test was similar in the groups, and the proportion of patients with executive defi cit based on our definition (≥ 2 pathological tests) was found in 19.4% of patients after microsurgical clipping and in 28.6% after endovascular coiling without signifi cant difference.
The mean ISDC score was not different between the groups. The proportion of patients with behavioral execu tive deficit quantified by the ISDC slightly increased in the endovascular coiling group (42.9%) compared with the microsurgical clipping group (30.1%). In the micro surgical clipping group, the more frequently altered cat egories were activity reduction and irritability and for the endovascular coiling group, irritability, anticipation, and disinterest.
Memory deficit, dysexecutive syndrome, and behav ioral deficit were associated in 7 patients who did not pre sent with features regarding their clinical presentation, that is, bleeding severity, aneurysm characteristics, or intraop erative events.
Brain Damage
Magnetic resonance imaging was performed 27.4 ± 16 months after microsurgical exclusion and 19.1 ± 6.1 months after endovascular occlusion. The brain damage is detailed in Table 4 . The proportion of bilateral lesions and those in the periventricular area, white matter, and basal forebrain were similar between groups. Lesions in the corpus callosum were only found in the microsurgical group (27.8%, p = 0.01).
The number of patients with focal encephalomalacia increased significantly (p = 0.015) in the microsurgical clip ping group (80.4%) compared with the endovascular coil ing group (42.9%). The causes of focal encephalomalacia in the microsurgical clipping group were initial bleeding in 3 patients (8.3%), the approach in 11 (30.5%), and infarc tion in 15 (41.6%). In 42.9% of patients in the endovascular coiling group, these lesions were due to infarction. Regard ing the location, frontobasal and frontomedial lesions were predominant in the microsurgical clipping group. Some le sions were observed in the microsurgical clipping group in the temporal gyri, whereas there were no such lesions in the endosvascular coiling group. In the caudate nucleus, putamen, pallidum, and internal capsule, local lesions were only found in the microsurgical clipping group. A signifi cant association was found between the presence of verbal memory deficit and lesions on the medium frontal gyrus (p = 0.039, Fisher exact test) but not for the other analyzed areas. The correlation between causes and focal encepha lomalacia location was assessed as follows: 1) in all cases lesions related to initial bleeding involved the frontobasal area; 2) the surgical approach determined lesions in the frontobasal gyrus, frontomedial gyrus, and inferior fron tal gyrus; 3) infarctions were significantly located in the frontobasal area (p = 0.034, Pearson chisquare test), in the The number of lesions per patient was significantly higher in the microsurgical group than in the endovascu lar group (p = 0.003). Two operative events were signifi cantly related to focal encephalomalacia: operative dura tion (p = 0.006) and gyrus rectus resection (p = 0.01).
Approach and Consequences of Intraoperative Events in the Microsurgical Group
The microsurgical group was composed of 6 left handed and 30 righthanded patients. The subfrontal ap proach was on the nondominant side in 25 patients and the dominant in 11 (Table 5 ). Some differences were observed. At admission, the clinical presentation was significantly worse in patients whose aneurysm was ap proached through the dominant side. The intraoperative fissuration significantly occurred more frequently dur ing nondominant exposure. However, the other baseline characteristics and intraoperative events were similar. The results in terms of anxiety, depression, memory, and executive dysfunction, despite a slightly higher propor tion of verbal memory deficit and behavioral dysexecutive syndrome after dominant exposition, revealed no signifi cant differences related to the side of approach.
No intraoperative event (gyrus rectus resection, dis section difficulties, fissuration, temporary clip ligation, or operative duration) was individually correlated to patho logical scores of verbal memory, executive functions, be havioral alterations, and QOL.
Discussion
In this cohort of patients with ruptured ACoA aneu rysms, the QOL, functional outcome, behavioral alteration, and executive functions were similar after microsurgical clipping or endovascular coiling; focal encephalomalacia was noted on a greater number of MR images after mi crosurgical treatment. If global efficiency, language, and visual memory were similar in the 2 groups, the proportion of verbal memory defects was significantly higher after mi crosurgical clipping than with endovascular coiling.
Quality of Life
Quality of life constitutes a criterion of evaluation that describes the daily life tasks in physical, psychologi cal, and social fields of health. 58 This information was provided by patients and their close relatives or caregivers and improved the quality of evaluation.
Few prospective longitudinal studies have previously described the consequences of aneurysmal SAH with re gard to the QOL by semistructured interview 29 validated instruments. 26, 27, 31 Although the first procedure revealed the existence of QOL reduction after aneurysmal SAH, the second procedure was useful in determining the alterations. Using the SF36 and sickness impact pro file in a consecutive series of 64 patients with aneurysmal SAH at 4 months of followup, Hop et al. 27 observed that patients considered as having attained a good outcome (mRS Scores 1-3) presented with a significant reduction in QOL regarding the following healthrelated fields: so cial functioning, limitations due to emotional problems, and general mental health in comparison with the refer ence population. These authors 26 evaluated the same se ries of patients at 18 months and observed that the mRS and SF36 scores improved in 50% of patients. These re sults suggest that the mRS is not effective in evaluating the deficit in the psychosocial fields, and the functional outcome in fact depends on the assessment time. Hutter et al. 31 evaluated QOL (by using the German version of the sickness impact profile) at 4.5 years after aneurysmal SAH in 116 patients. These authors found that the predic tive factors of psychosocial sequelae were neurological status at admission and patient age. Some areas of QOL such as social contact and communication were more altered in patients with a leftsided middle cerebral ar tery aneurysm than in those with a rightsided aneurysm. Other factors such as location, multiple aneurysms, and intraoperative events (gyrus rectus resection or fissura tion) had no adverse effect on QOL.
The impairments to QOL related to the procedure of aneurysm exclusion have been rarely explored. In their analysis of a prospective series of patients with unrup tured aneurysms treated by clipping (44 patients) or coil ing (33 patients), Solheim et al. 52 reported no difference (questionnaires including Norwegian version of SF36).
In our series, we used the RNL index to evaluate the QOL because this index has a high degree of correlation with the Spitzler QOL index and is considered to be a reliable measure of global function. 36 This index was also previously used to evaluate recovery at 2.75 years after aneurysmal SAH in 182 patients in good clinical status at admission (Hunt and Hess Grades I-III). 9 Fiftyfive percent of patients were reintegrated into their previous daily life without impairment, 33% had minor to mod erate impairment, and 12% a severe impairment. In this cohort, the mean RNL index score was 83.3, which was similar to those found in our series regardless of the an eurysm exclusion procedure used (in the microsurgical clipping and endovascular coiling groups 85.4 and 83.4, respectively). No or mild impairment affected 80.5% of patients in the microsurgical clipping group and 71.4% of those in the endovascular clipping group. These obser vations regarding QOL illustrate the slight repercussion of verbal memory disturbance in daily life. Despite this consequence, however, in cases in which endovascular coiling is not suitable, microsurgical clipping remains a viable approach to the ACoA aneurysm.
Neuropsychological Impairment After Treatment of ACoA Ruptured Aneurysms
As previously described, the major characteristics of ACoA syndrome are not only complex alterations affect ing memory but also cognitive function and behavior. 5 In addition to the consequences of SAH in the subfrontal area, authors of some prospective studies (with level 3 evidence) have attempted to investigate the involvement of sac exclusion regarding outcome. It seems that the cog nitive outcome of patients treated by endovascular coiling was more favorable than that in those treated by micro surgical clipping. 4, 10, 18, 25 Hadjivassiliou et al. 25 reported a prospective series of 40 patients with ruptured aneurysms in different loca tions that were treated using microsurgical clipping. They matched these patients to 40 patients treated during the same period by using endovascular coiling. These authors observed a significant alteration in all cognitive areas when compared with controls. The surgical group scored sig nificantly worse than controls in 20 of 25 tests compared with 17 in the endovascular group. The difference between clipping and coiling was significantly found in the median scores of 3 tests: vocabulary, complex figure recall, and se mantic fluency. These differences could be explained by further frontotemporal structural damage in the surgical group. Chan et al. 10 reported that 9 patients with ACoA aneurysms treated with clips had a significantly worse outcome than the 9 patients with endovascular occlusion regarding verbal memory (43 vs 14%, respectively) and executive functions (67 vs 22%, respectively). The deficit in the cliptreated group may be attributed to an encoding deficit, whereas in the coiling group it was related to a re trieval deficit. Assessing neuropsychological deficits in 37 patients treated for ruptured ACoA aneurysms, Fontanella et al. 17 found that logical memory performance and diverse executive function scores were worse in patients treated by clipping (20 patients) than coiling (17 patients). In their comparative prospective study of 2 matched groups of 16 patients, Bellebaum et al. 4 reported a slightly greater im pairment in patients treated with clip placement than in those treated with coil occlusion based on a selfassessment of executive functions. Based on the literature, these results seemed to favor endovascular coiling as the treatment of choice for patients with ruptured aneurysms in the ACoA. In a longitudinal prospective series of 23 patients with rup tured cerebral aneurysm, Frazer et al. 19 compared the two procedures. These authors suggested that the single differ ence favoring endovascular coiling was a deficit of verbal memory.
In our series, the major finding was verbal memory deterioration that significantly increased after microsur gical clipping. However, the executive and behavioral ex ecutive deficits were similar in the 2 groups. Moreover, for these functions the lack of difference after a microsurgi cal or endovascular procedure illustrates the contribution of SAH in determining neuropsychological consequences caused by a cortical frontal lesion located in the subpial region secondary to the acute ischemic lesion.
As stated in the conclusions from the ISAT, 41 endo vascular treatment is the procedure of choice to exclude an ACoA aneurysm when the anatomical conformation of the sac is favorable. Microsurgical clipping remains a use ful procedure to exclude ACoA aneurysms in terms of executive functions and behavior, but nevertheless this ap proach exposes the patient to verbal memory deficit. When performing ACoA complex dissection, neurosur geons should take this factor into consideration.
Brain Damage on Postoperative MR Imaging
Evaluation of brain damage after an ACoA aneurysm requires an accurate analysis by performing MR imaging of the basal brain where artifacts from the bone structure of the basal skull compromise the ability to accurately detect the infarctions. 20 After microsurgical clipping, the diameter of aneurysm clip artifacts is only 20-30 mm. 39, 59 In a prospective series of 107 patients, Kivisaari et al. 35 used MR imaging to eval uate the infarction at a later stage from the microsurgical exclusion. Larger lesions (> 5 mm) were observed in 81% of patients and predominated in frontal lobes (47%). In our microsurgical cohort, we found an identical proportion of lesions and predominance in frontotemporal areas. These infarctions predominating after ACoA aneurysm treat ment 34 resulted from different lesions: retractor pressure during dissection, resection of gyrus rectus, disturbance of venous flow, and thrombosis of perforating arteries.
Several studies have used MR imaging to examine the ischemic lesions related to the endovascular coil ing procedure. Cronqvist et al. 12 prospectively evaluated treatment safety after endovascular coiling with the aid of diffusion weighted and perfusion MR imaging in 40 patients. New lesions were observed in 66% of ruptured and in 33% of unruptured aneurysms. The risk factors were large neck size and application of remodeling tech nique. Silent thromboembolic events due to coiling are a common occurrence despite meticulous technique and systemic anticoagulation. Soeda et al. 51 determined the frequency and imaging appearance of thromboembolic events in 74 patients treated using Guglielmi detachable coil embolization. Hyperintense lesions were observed in 61% of patients, and the risk factors of occurrence were a balloonassisted technique and an increase in aneurysm diameter. The proportion of 43% hyperintense lesions in our 14 patients treated by coiling could have been re duced due to the absence of diffusion and perfusion MR imaging sequences. The comparison of brain structure damage consequent to microsurgical or endovascular treatment has been rarely reported. Hadjivassiliou et al., 25 studying 40 casematched pairs of patients with aneurysmal SAH treated with mi crosurgical clipping or endovascular clipping, reported that focal encephalomalacia lesions significantly increased af ter microsurgical exclusion (87%) in comparison with the endovascular cohort (57%). These proportions are similar to those found in our cohort.
In agreement with data reported in the literature, data from our results suggest that microsurgical clipping may cause significantly more frontotemporal brain damage than endovascular coiling.
Interdisciplinary Approach to an ACoA Aneurysm
With regard to the operative events, none were indi vidually related to QOL or neuropsychological outcomes. The only factor determining focal encephalomalacia was the operative duration. Moreover, gyrus rectus resection caused focal encephalomalacia, but no consequences on the diverse neuropsychological evaluation were observed. In the literature, partial subpial resection of the gyrus rec tus during the pterional approach 53 to the ACoA aneurysm has not been reported to cause any adverse effects on neu robehavioral variables 5 or on QOL. 31 The choice of the side of approach did not cause any significant cognitive conse quences.
These results underlined, as with the interventional neuroradiologists, the necessity that microsurgical clip ping procedures should be performed by vascular neuro surgeons so that the procedure can be optimal. The thera peutic proposition must be the result of a collaborative discussion between interventional neuroradiologists and vascular neurosurgeons integrated into a neurovascular team. The approach to the ACoA complex should be care fully performed with minimum intermittent use of re tractors during a short time period. The side of approach should be chosen according to the more suitable side for clipping but favoring the nondominant side. For the aneu rysm located in the anterior portion of the ACoA, the sub frontal approach should be carefully performed because of the frequent adhesion of the sac to the dura mater of the anterior floor of the cranial base. For the aneurysms su periorly and posteriorly located in the ACoA, gyrus rec tus resection is necessary, but it should be adequate and minimal to perform a correct clip application preserving the perforating arteries, in particular those medial to the corpus callosum and posterior to the hypothalamus.
Methodological Considerations
The clinical relevance of these results must be inter preted with caution because of selection bias and the pre dominant choice of treatment by microsurgical clipping and the imbalance between the 2 groups. Nevertheless, we believe that this series represents an accurate evalua tion of the consequences in terms of QOL, functional out come, behavioral deficit, and cognitive function after the rupture of ACoA aneurysms. The independent observers who did not participate in the management of the SAH (neurologists, neuropsychologists, and neuroradiologists) played a major role in the evaluation of this series from one neurosurgical department that included 50 consecu tive patients who all underwent accurate testing with a complete battery of tests. Moreover, MR imaging enabled us to assess in each patient several regions of interest in cluding the basal forebrain.
Conclusions
The global cognitive impairment observed in both groups after rupture of an ACoA aneurysm suggests the predominant role of initial bleeding. In the 2 groups, no significant difference was observed with regard to QOL, functional outcome, behavioral deficit, and executive func tions. However, microsurgical clipping at this location caused significant verbal memory deficit and significantly increased the number of lesions per patient when compared with the consequences of endovascular coiling. Neverthe less, the quality of exclusion was optimal after microsurgi cal exclusion. For ruptured ACoA aneurysms, endovascular coiling may be initially proposed when the configuration is suitable, but microsurgical clipping remains an option that allows the patient to attain the same QOL, functional outcome, and executive function. This interdisciplinary ap proach remains logical if the surgical procedure for aneu rysms in this difficult location is performed by vascular neurosurgeons integrated into a neurovascular team.
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